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Abstract 
This paper assesses regional economic growth patterns in the European Union at NUTS2 level using changes in the GDP ranking. 
Choropleth maps are used to illustrate the changes in the ranking and the GDP growth rates in the period 2000-2011. In accordance 
with the neoclassical growth theory, the highest growth rates were recorded in the least developed regions of the newest EU member 
states suggesting a convergence process took place. Results show that the top five performers are regions containing the capital 
cities of Romania, Poland, Hungary, Slovakia and Bulgaria, which had not only a high growth rate but also a much higher starting 
position than the rest. In the same time, the economic relative performance of these regions was much higher than any other region 
in the respective country suggesting that they acted as regional poles where agglomeration economies take place. 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of IISES-International Institute for Social and Economics Sciences. 
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1. Introduction 
The study of economic growth made a major re-appearance in the late '80s when several authors began to wonder 
why some countries, or regions within countries, do not comply with the neoclassical theory built around the Solow 
model (Solow, 1957). The famous consequence of this model is that less developed economies should benefit from 
higher growth rates than rich ones, leading to a convergence process. The model launched in the '50s was so important 
that more than half a century after his enunciation, talks about economic growth theory still comprise the neoclassical 
model.  
Also in the late '80s increased the concern for the relationship between geography and growth. More specifically it 
brought into discussion the role of increasing returns, agglomeration, size, clusters and location in the productivity 
performance of nations and regions (Krugman, 1991; Martin, 1999; Crafts and Venables, 2002; Porter, 2003). 
Stemming from the work of Gunnar Myrdal and Nicholas Kaldor, the ‘new economic geography’ models highlight 
the impact of cumulative causation effects whereby success breeds success as a consequence of access to specialised 
local labour inputs, bigger local market, local knowledge spillovers etc. This part of the literature argues the persistence 
of uneven spatial (urban, regional, and international) development due to the fact that increasing returns, cumulative 
© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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causation, agglomerations effects and path dependency would not lead to convergence in conditions of increasing 
international integration. 
Geographical differences of growth emerge also because space itself is not uniform and some areas are too arid or 
too rugged to be used. Thus, it is generally accepted that geography plays an important role in determining the level 
and growth of income per capita because the climate, natural resources and topography can have a great influence on 
the health of a population, agricultural productivity, the economic structure of an economy, transport costs and the 
diffusion of information and knowledge (Acemoglu et al., 2001, 2002a). 
In this study maps are used to illustrate geographical patterns of growth in the EU28 regions between 2000 and 
2011. Regional relative performance is measured using changes in the economic development ranking. The 272 
regions are ranked according to their level of GDP, measured in Purchasing Power Standard per inhabitant. Thus every 
region is assigned a rank in every year. Next, the ranks are compared from year to year to see how the region evolved. 
A region maintaining its position in the rank evolved along with the general tendency with no relative convergence. 
This means it experienced a growth rate similar to the average growth rate of its neighboring regions in the ranking. 
A very well performing region would move up towards the top of the sorted set. 
Choropleth maps are used to illustrate also the GDP per inhabitant levels in 2000 and 2011 and in the comparison 
between regional growth rates and changes in the ranking. 
In a hypothetical scenario, over time all countries would keep their rankings while also being a part of a convergence 
process. Less developed regions could have higher growth rates than the richer ones so that the gaps within them 
diminish. In order to keep the same positions in the ranking, growth rates have to be dependent of the initial starting 
point. Assuming country A has an economic level slightly above country B and, thus, it will be above it in the initial 
ranking. In line with the convergence theory, the growth rate of the latter has to be higher than the one of country A, 
but if it’s too high country B will surpass in time the level of A, outranking it. Therefore in order to maintain a specific 
order in the ranking while also having convergence needs a specific growth rate which takes account of the difference 
between the economic levels of each member of the ranking.  
The growth rate indicates if country B is growing faster than A, but it will not offer information if it surpassed A 
or not. Only by looking at the levels and/or changes in absolute terms it can be seen if B outperformed A or not or 
when it will surpass it. On the other hand, a change in the ranking, i.e. if B moves on a higher position than A, will tell 
with certainty that B outperformed A. This information automatically implies that B had a higher growth rate than A. 
Thus, while growth rates offer information about the tendency but not the present situation, the position in the ranking 
shows the current performance of a subject in a certain group and by assessing the changes in the ranking over time 
one can make an idea of the growth rate as well.   
2. Changes in the GDP ranking and the GDP growth rates  
Regional growth rates in Europe seem to respect the neoclassical theory: poor regions have enjoyed higher growth 
rates than rich regions. But the relative performance of individual regions is difficult to assess by looking only at the 
rate of economic growth and the absolute value of the GDP. There are many regions which, although they had high 
growth rates, have not exceeded these next performing regions as absolute performance, although the latter had lower 
growth rates. The explanation is that between the two regions, the difference in level was quite high, and even if they 
grew faster, the regions didn’t equal the performance on the next ranked. This raises the issue of performance 
measurement of individual regions in relative terms, compared to other regions. 
One would expect a connection between the performance in the ranking and the individual growth rate of a region. 
A higher than average growth rate would push the region towards the top of the ranking; if the growth rate is lower 
than the group average, the region would go down the ranking; and if a region has the same growth rate as the EU 
average, it will hold it’s position in the classification. But this is not always true. 
Changes in the ranking in the whole analyzed period (2000-2011) are not very well connected with the growth rate 
for the same period. There are regions with a modest but above average growth rate that climbed more than 50 positions 
in the ranking. There are also regions with some of the highest growth rates which managed to go no more than a few 
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positions higher. The economy of the whole European Union grew by 32% between 2000 and 2011. There are regions 
that grew by only 47% while advancing with more than 50 positions. In the same time, for growth rates of over 132% 
the progress was small, only a few positions in the ranking. One region kept its position over the whole period even if 
it had gained a whopping 98% in GDP per inhabitant. 
In order to check the overall connection between the growth rate of the GDP per inhabitant and the movements in 
the ranking, a correlation analysis was made. The Pearson correlation coefficient is 0.62, a number which shows a 
positive link between the two variables but not strong enough as one would expect.  
The movements in the ranking are more related to changes in absolute figures than in relative figures because 
position in the list is given by the absolute value of GDP per capita. As expressed above, a region might have a high 
growth rate, but if the initial GDP level is low, the modification in absolute terms will be low and, thus, the change of 
the position in the ranking will be minor. The Pearson correlation coefficient between the difference in GDP per 
inhabitant in absolute terms and the modifications in the rankings is higher than the previous result (in the case of 
growth rate), amounting to 0.75. 
The coefficient is not very high because the movements in the ranking are not only depended on the absolute change 
but also on the initial level. For the same GDP per inhabitant growth, a region in Poland (Mazowieckie) advanced by 
106 positions in the ranking while one in Bulgaria (Yugozapaden) went up the list by 64 positions. Of course the 
starting point was much higher in case of Poland, which had an initial GDP score twice as big as the one in Bulgaria. 
But the most remarkable example would be the Luxembourg and Bucuresti-Ilfov (Romania): both had an increase in 
GDP of about 20.000 PPS per inhabitant. This helped Luxembourg to get from 3rd place to 2nd while Bucuresti-Ilfov 
jumped 179 positions, from 229 in 2000 to 50 in 2011. In absolute terms Bratislava made the biggest progress 
increasing it’s GDP per inhabitant by 25.900 PPS per capita. Having a higher starting point (99th place) than Bucharest 
but a lower one than Luxembourg it moved “only” 94 positions towards the top, on the 5 th position. 
 
 
Fig. 1. Left - GDP per inhabitant growth rate from 2000 to 2011 (annual average % growth). Right - Changes in GDP per capita (in PPS) 
ranking from 2000 to 2011 
Source: own computations based on data from Eurostat. 
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Comparing regional growth rates with the changes in GDP per capita reveals important differences. For a better 
comparison the maps in figure 2 were generated using the same color scheme and number of regions in intervals. It 
can be easily noticed the difference in shade in the Eastern part of Europe where, despite having high growth rates, 
many regions kept their position in the ranking or even downgraded a little. Regions located within the same country 
experienced similar growth rates, especially in Poland, Romania and Slovakia, but the relative performance (in terms 
of changes in the ranking) of these regions was very different. In Poland two regions had the same growth rate (5.13% 
per year) and one went up the ranking 17 positions (Wielkopolskie) while the other kept its position (Podkarpackie). 
Another region had a higher growth rate (Lódzkie) but progressed only by 7 positions. Vest region in Romania had 
the third highest growth rate in Europe (9.25% per year) and the performance in the ranking was modest (17 positions).  
This situation can be explained by the difference in the initial GDP level. Regions in Germany, Spain and Sweden 
had a higher GDP level in 2000, thus a moderate growth rate translated in a high GDP growth in absolute terms, 
pushing these regions high up the ranking.  
Taking in consideration only the neoclassic growth theory, the regions having a higher level should have had a 
lower growth rate. This is not the case for five regions that have rocketed the GDP ranking which in spite of having 
the highest GDP initial levels in the country they also had some of the highest growth rates. This evidence should be 
linked with Myrdal’s theory on cumulative causation and Krugman’s “new economic geography” (NEG). These 
regions host the capital cities, which are also the largest cities in their countries. Being the largest production centers, 
economies of scale occur that attract even more production activities. Thus production will tend to concentrate and 
grow even more in these centers.   
3. Changes in economic performance ranking between 2000 and 2011 
Figure 2 shows the movements of the EU28 NUTS 2 regions in the GDP per inhabitant ranking. The Bucharest-
Ilfov region (Romania) climbed no less than 179 positions, from 229th place in 2000 to 50th place in 2011. Also an 
outstanding performance had Mazowieckie region of Poland that has progressed 106 positions, up from 204th to 98th. 
Közép-Magyarország region (Hungary) climbed 100 positions. It started at 179 in 2000 and reached the 79 th place in 
2011. Bratislavský kraj (Slovakia) and Yugozapaden (Bulgaria) follow with a progress of 94 and 64 positions.  
Mazowieckie (Poland) managed not only to have the second highest climb in the ranking between 2000 and 2011 
but it was also uninterrupted. Another highly successful example is the one of Bratislavský kraj which also had an 
almost (lost one place in 2010) uninterrupted relative performance. It started from 99th place in 2000 and reached 5th 
in 2009, the same place as in 2011. Unaffected by the crisis and also with a constant climb Yugozapaden (Bulgaria) 
got from 253rd place in 2000 to 189 in 2011. 
None of the Italian regions moved up the ranking. The changes vary between -59 positions (Umbria) and -6 (Valle 
d'Aosta).   
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Fig. 2. Changes in GDP per capita (in PPS) ranking from 2000 to 2011 
Source: own computations based on data from Eurostat. 
The analisis of the evolution of the ranking over the years shows that the ranking in 2011 is more due to the 
evolution prior to 2008. Remarkable is the case of Bucuresti-Ilfov (Romania) which in eight years moved up the 
ranking by 170 positions, from 229 to 59. The next best performances between 2000 and 2008 were Attiki (92 
positions) and Bratislavský kraj (89 positions).  
The economic crisis had a significant negative effects in terms of relative performance in different parts of Europe. 
Most affected were Sweden, the Baltic countries, Ireland, Slovenia and several regions in the UK, Spain and Greece.  
There are regions which climbed the ranking during 2009. The ones that benefitted the most were Mazowieckie 
(Poland), Közép-Magyarország (Hungary) and regions from France, Germany and Denmark. 
After 2009 most regions started to recover. German regions had some of the best relative performances in Europe. 
Also Sweden and the Baltics, even if hit hard by the economic crisis, had a fast recovery managing to overcome the 
losses from the previous year in the ranking. Among the top 20 most performing regions between 2009 and 2011, 16 
are from Germany, 2 from Poland, one from Sweden and one from Finland. 
Regions from France continued the climb started in 2008 but did not manage to regain the positions lost between 
2000 and 2008. In the end, for the whole analyzed period, 2000-2011, out of 26 NUTS 2 regions, only 8 moved up the 
ranking while 7 lost more than 25 positions.  
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It’s interesting to notice that the first 5 top-performing regions are located in former communist countries, the least 
developed in the EU. This proves the existence of a strong convergence process with the EU of these regions. As 
mentioned earlier, the other regions from these countries, even the surrounding ones, made little progress or even 
declined.  
In Bulgaria, the region mentioned above is one of the top performers, moving up the ranking by 64 positions, but 
is the only one from the country’s six NUTS 2 regions that has improved its position in the ranking. The other regions 
declined or maintained their relative position. The case of Greece it is also eloquent: Athens region is surrounded by 
areas which recorded a significant relative decline. Hungary is in a similar position as well. 
Clusters of neighboring regions that moved up together in the ranking are found only in Germany, North-East 
Europe and the northern half of Spain. A possible explanation is that these regions have similar development levels 
and economies of scale do not favor one over another.  
Unlike the high performing regions, the ones that have declined are not geographically isolated but rather clustered. 
Examples of territorial groupings of regions that went together down the GDP ranking are found in Italy, UK, Greece, 
and France. 
 
 
Fig. 3. GDP per inhabitant in 2000 (left) and 2011 (right), index EU28 = 100 
Source: own computations based on data from Eurostat. 
Figure 3 illustrates the regional GDP in 2000 and in 2011 using the same color scheme and the same number of 
regions in every scheme. Between 2000 and 2011 the overall picture of GDP at regional level in the European Union 
has not changed dramatically. The situation improved in Eastern countries, were most regions managed to get closer 
to the European average. Due to their outstanding performance, the regions that contain the capital cities of Poland, 
Romania and Hungary surpassed the average GDP per inhabitant in EU28. All regions in Poland, Romania, Hungary, 
Bulgaria, Czech Republic, the Baltics, Croatia, Slovakia and Slovenia have made progresses relative to the European 
average GDP. 
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On the other hand the situation has gone for worse in all the regions of Denmark, Ireland, Italy, and most of Greece, 
France and Belgium. With only one exception (North Eastern Scotland region), the relative position in Europe has 
gone for worse in the UK as well.  
It’s worth mentioning that out of the most developed countries in Europe, only Germany recorded better 
performance in 2011 compared to 2000 in relative terms. The rest had a lower score relative to the European average. 
In the same time, most of the less developed countries from the ex-communist block recorded higher performances. 
This finding suggests that a convergence process was in place during the analyzed period especially in the regions 
acting as an attraction pole in the developing countries.  
4. Conclusions 
In this study choropleth maps are used to illustrate geographical patterns of growth in the EU28 regions between 
2000 and 2011. Regional relative performance is measured using changes in the economic development ranking. 
Compared to the classical indicator used for economic performance, the growth rate, this indicator shows more 
information, as it contains also the changes in absolute terms. Results show that a change in the ranking depends not 
only on the growth rate, but also on the change in absolute terms. Pearson correlation coefficients show a direct link 
between changes in the ranking and the other two indicators, stronger with the changes in absolute terms (0.75 vs. 
0.62).   
Regional growth rates in Europe seem to respect the neoclassical theory. The highest rates were present in the less 
developed countries situated in the Eastern part of the European Union demonstrating a convergence process is in 
place. In spite of this, poor regions have enjoyed higher growth rates than rich regions. Regions located within the 
same country while experiencing similar growth rates, especially in Poland, Romania and Slovakia, the changes in the 
ranking were very different. In spite of having high growth rates, many regions kept their position in the ranking or 
even downgraded a little while some skyrocketed.  
The regions that advanced the most in the ranking are the ones comprising the capital cities of Romania (advanced 
179 positions, from 229th place in 2000 to the 50th place in 2011), Poland (106 positions), Hungary (100 positions), 
Slovakia (94 positions) and Bulgaria (64 positions). The regions had both a high growth rate and a higher GDP level 
in 2000 which made them advance very fast while the surrounding areas kept their position in the ranking. This 
evidence should be linked with Myrdal’s theory on cumulative causation and Krugman’s “new economic geography” 
(NEG). These regions host the capital cities, which are also the largest cities in their countries. Being the largest 
production centers, economies of scale occur that attract even more production activities. Thus production will tend to 
concentrate and grow even more in these centers.   
Clusters of neighboring regions that moved up together in the ranking are found only in Germany, North-East 
Europe and the northern half of Spain. A possible explanation is that these regions have similar development levels 
and economies of scale do not favor one over another.  
Unlike the high performing regions, the ones that have declined are not geographically isolated but rather clustered. 
Examples of territorial groupings of regions that went together down the GDP ranking are found in Italy, UK, Greece, 
and France.  
Thus, the geographical growth pattern identified in this paper shows converging trends as less developed regions 
had a performance above the EU average, while almost all developed countries witnessed a decline. Moreover, growth 
in the Eastern countries is mostly concentrated in the regions hosting the capital cities which act as attraction poles. 
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